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Abstract - For Security purposes, detecting the edges of 

images canny edge detector has been showed to have better 

detective effect in the image edge detection techniques. 

However, canny method also has some deficiencies .So in 

this paper; a technique is proposed for those security 

applications where information about blurred thermal image 

edges is required. The performance of experiment shows the 

better information of infrared image’s edges of essential 

target object. 
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1.INTRODUCTION  
 
Detection of edges is an well known image processing 

method for extraction of the edges of blurred image. It 

process by extracting discontinuities in brightness. Edge 

detection is used for segmentation  of blurred images and 

edge detection in application such as image processing for 

security applications. 

In this paper, an algorithm is proposed for those security 

applications where information about blurred thermal image 

edges is required. In this technique, Edges of the essential 

target object is detected by enhancing the essential target 

object’s edges and then detect the edges by canny edge 

detector. Then fusion technique is used to find better 

essential edges by fusing canny edge detector’s output and 

highlighted essential target object’s edges. The performance 

of experiment shows the better information of infrared 

image’s edges of essential target object. 

 

2.BACKGROUND 

 

The Canny operator process in a multi-step. Here the blurred 

thermal image is smoothed by Gaussian convolution. And a 

2-D first derivative operator is used to the smoothed image 

to highlight area of the blurred thermal image with high first 

spatial derivatives. Edges give rise to ridges in the gradient 

magnitude blurred thermal image. The algorithm then sense 

along the top of these ridges and sets to zero all pixels that 

are not actually on the ridge top so as to give a thin line in 

the output, a process known as non-maximal suppression. 

The steps exhibits hysteresis controlled by two thresholds: 

A1 and A2, with A1 > A2.  Sensing can only start at a point on 

a ridge greater than A1. Sensing then continues in two 

directions out from that point until the height of the ridge 

falls below A2. This hysteresis helps to ensure that blurred 

edges are not broken up into different edge fragments. 

 
  

3. DESIGN ALGORITHUM 
 

 
Fig -1: Illustration of process involved in canny detection 
technique. 
Design Algorithm of canny edge detector:- 

 

http://in.mathworks.com/discovery/image-segmentation.html
http://homepages.inf.ed.ac.uk/rbf/HIPR2/gsmooth.htm
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The algorithm has five different processes: 

A. Process of Smoothing: 
Blurring of the thermal image to reduce noise. 

B. gradients of blurred thermal  image: 

The blurred thermal image edges should be point out where 

the gradients of the image has large intensity. 

C.Non-maximum suppression: 

In this step, the local maxima should be pointed  as edges. 

D. Thresholding: 

Here by the use of double thresholding, Potential edges are 

determined by thresholding. 

E.Blurred thermal image tracking: 

Final edges are find by suppressing all edges that are not 

connected to a very strong edge. 

Every Process is detailed in the following headings:- 

1) Smoothing: 

It is notice that all images will have some amount of 

distortion. To prevent that distortion is mistaken for edges, 

distortion must be removed. so the image is first smoothed 

by applying a Gaussian filter. The kernel of a Gaussian filters 

with a standard deviation of σ= 1.4 is as follow:- 

 

 

2) Finding gradients: 

This algorithm mainly determines edges where the greyscale 

intensity of the image vary the most. These areas are found 

by determining gradients of the image. Gradients at each 

pixel in the smoothed image are determined by applying 

what is known as the Sobel-operator. First process is to 

approximate the gradient in the x- and y-direction 

respectively by applying the kernel as follow:- 

 

The gradient magnitudes (also known as the edge strengths) 

can then be determined as an Euclidean distance measure by 

applying the law of Pythagoras It is sometimes simplified by 

applying Manhattan to 

Reduce the computational complexity. The Euclidean 

distance measure has been applied to the test image. The 

computed edge strengths are compared to the smoothed 

image: 

 

where: Gx and Gy are the gradients in the x- and y-directions 

respectively. To make it possible to determine this, the 

direction of the edges must be determined and stored as 

shown: 

 

 

3) Non-maximum suppression: 

Non-maximum suppression can help to suppress all the 

gradient values to 0 except the local maximal, which 

indicates location with the sharpest change of intensity 

value. The algorithm for each pixel in the gradient image is: 

1. Compare the edge strength of the current pixel with 
the edge strength of the pixel in the positive and 
negative gradient directions. 

2. If the edge strength of the current pixel is the 
largest compared to the other pixels in the mask 
with the same direction (i.e., the pixel that is 
pointing in the y direction, it will be compared to 
the pixel above and below it in the vertical axis), the 
value will be preserved. Otherwise, the value will be 
suppressed. 
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4) Double thresholding 

After application of non-maximum suppression, the edge 

pixels are quite accurate to present the real edge. However, 

there are still some edge pixels at this point caused by noise 

and color variation. In order to get rid of the spurious 

responses from these bothering factors, it is essential to 

filter out the edge pixel with the weak gradient value and 

preserve the edge with the high gradient value. Thus two 

threshold values are set to clarify the different types of edge 

pixels, one is called high threshold value and the other is 

called the low threshold value. If the edge pixel’s gradient 

value is higher than the high threshold value, they are 

marked as strong edge pixels. If the edge pixel’s gradient 

value is smaller than the high threshold value and larger 

than the low threshold value, they are marked as weak edge 

pixels. If the pixel value is smaller than the low threshold 

value, they will be suppressed. The two threshold values are 

empirically determined values, which will need to be defined 

when applying to different images. 

5) Edge tracking by hysteresis 

Strong edges are interpreted as “certain edges”, and can 

immediately be included in the final edge image. Weak edges 

are included if and only if they are connected to strong 

edges. The logic is of course that noise and other small 

variations are unlikely to result in a strong edge. Thus strong 

edges will only be due to true edges in the original image. 

The weak edges can either be due to true edges or 

noise/color variations. The latter type will probably be 

distributed independently of edges on the entire image, and 

thus only a small amount will be located adjacent to strong 

edges. Weak edges due to true edges are much more likely to 

be connected directly to strong edges. Edge tracking can be 

implemented by Binary Large Object. The edge pixels are 

divided into connected Binary Large Object using 8-

connected neighborhood. Binary Large Object containing at 

least one strong edge pixels are then preserved, while other 

Binary Large Object is suppressed.  

 
 

4. METHODOLOGY 
 
Steps for An Algorithm for Blurred Thermal image edge 

enhancement for security by image processing technique 

1) Aquasition of Blurred Thermal image: 

Acquire an Thermal image by acquisition Technique which is 

blurred.  

 

2) Background Subtraction method: 

Here, background subtraction method is used to subtract the 

background of blurred thermal image. 

3) Boundary detection: 

Boundaries detected by canny edge detection method of 

both processed and original blurred thermal image 

4) Extraction and combination of quality information 

Fusion of processed blurred thermal images and 
unprocessed image.  
 
 
 

5. RESULT  
 

Blurred thermal images which are acquired from infrared 
camera for security purposes are processes and edges of the 
blurred thermal image and output blurred thermal image of 
canny edge detector. the outcome achieved by this approach 
indicate the enhanced and much clearer edges of the blurred 
thermal image. Which are as follows:- 

 

 

Fig-2: Illustration of blurred thermal image of criminals 
obtained from camera. 
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Fig -3: Illustration of graph of brightness of blurred thermal 

image. 

 
Fig-4:Illustration of blurred thermal image after background 

substraction  

 

 

 
Fig -5: Illustration of graph of brightness of blurred thermal 

image after background substraction. 

 
Fig -6: Illustration of fusion of processed and unprocessed 

blurred thermal image of criminals. 

6. CONCLUSION 
 
Original blurred thermal images which are acquired from 

infrared camera are processed and highlighted essential 

edges of the object of blurred thermal image and outcome of 

image fusion of the processed and unprocessed blurred 
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thermal  image from canny edge detector show the much 

enhanced outcomes specially for security application. 
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